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(57) Abstract 



An identification transponder comprising an identification code generator (10) embodied as an integrated circuit predominantly 
comprising organic materials. The integrated circuit may be provided on an anti-theft sticker (5) accommodating an LC resonant circuit 
(3,4). 
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The present invention relates to an identification transponder. The inventive 
identification (ID) transponder labels a product, article or other sort of item provided therewith 
with a distinct electronically encoded identification code. By means of the ID code the 
whereabouts of the item so labeled can be tracked and monitored in time so as to improve the 
5 logistics associated therewith or pertinent attributes such as the price can be associated with 
that item. An identification transponder is also referred to as an electronic identification tag or 
an electronic bar code or the like. 

A first embodiment of the inventive ID transponder comprises an identification code 
generator and an LC resonant circuit The presence of the LC circuit allows the transponder to 
1 0 be interrogated contactless and at a distance by means of electromagnetic radiation most 

suitably within the radio frequency (RF) range. A base station or scanner or the like sends out 
an RF signal which is picked up in the LC circuit thus generating the supply voltage for the ID 
code generator. If the ID code generator requires a direct voltage supply one or more diodes 
are used to rectify the signal output of the LC circuit. The ID code generator periodically 
15 damps the LC resonance circuit. The damping characteristic is determined by the specific 

distinct ID code programmed in the specific ID code generator. The damping characteristic is 
detected by the base station in a conventional manner and thus enabling the ID code to be 
received by the base station. 

The identification (ID) code is encoded as a bit pattern in the identification code 
20 generator. Encoding, which involves setting the value of individual bits in the bit pattern, may 
be done at the time the integrated circuit (IC) is manufactured or at a later stage in which case 
the generator is said to be programmable. The ID code generator may be of a conventional 
design. A suitable embodiment is a programmable ROM including a clock generator, address 
counters and selection logic capable of addressing each individual ROM cell (one ROM cell 
25 being one bit in the pattern) one after the other. In operation, the ID code generator generates a 
serial bit stream which is repetitive in accordance with the bit pattern. 

The ID code generator is embodied as an IC predominantly comprising organic 
materials. In particular, it comprises polymeric materials. By means of a suitable selection of 
organic and/or (polymeric) materials, a flexible thin-film ID code generator IC and 
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transponder can be manufactured using a very simple process at a low cost significantly lower 
than a silicon based device. The low cost allows the transponder to be used as a disposable 
electronic ID tag. Such disposable ID tags have many useful fields of application such as 
tagging products sold in retail and tagging mail to be delivered by postal services. Such a 
flexible thin-film transponder which is still operative when is it is bent may be suitably 
provided onto flexible articles or articles which are wrapped or packaged using a flexible 

packaging material. . m 

to a pan-cute embodiment the ID code genemtor IC is combined with an anf-theft 

sticker of a too™ type wmcb comprises an LC resonance cimuit 

A "second embodiment of the inventive ID transponder also compnses an ■dennficanon 

^ppiied to the ID transponder by a base action by means of a capacitive coupling between 
Z^^^^^ ^^^^ W ^ iiBS ^^ a 



15 transistor over the direct voltage. 

The above and other features and advantages of the Mention will be apparent from the 
followmg desenption of exemplary embodiments of the invention with reference to the 

accompanying drawings, in which: 

Figure 1 is a plan view of an embodiment of an RF identification transponder in 

20 accordance with the invention, 

^ Tbe Figure 1 shows a plan view of an embodiment of an RF identification transponder 

an anti-meft sticker 5 which is of a known type. consist of a paper or synmetic resmous 
sheet 2 which is prnvided with electrically conductive windings forming a co.1 3 with 
^c«La»d»cap»chor4havmg»capa««ceC.Thecoi.aandcapaci.or4 a r« 

eonn^soas.oformanLCresonm.tcircuit.The^a.sponderl further cmonses a 

the rectifying diode 1 1 to the IX circuit (shown diagrammahcally). 

rmeodegene^r.Oisaprogramnub.elS.bitROMmc.udmgacloekgener^^^ 

address counters and selection logic capable of addressing each individual ROM cel. one after 

the other at a rate of 30 bits per second. 
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The ID code generator 10 is embodied as an IC predominantly comprising organic 
materials. The layout of the IC is such that it has an area of 27 mm2, and includes 326 thin- 
film top-gate MISFETS which are connected by means of 300 vertical interconnects. The IC 

may be suitable driven at a direct voltage of 10 V. 

5 The MISFETS and horizontal interconnects are manufactured in accordance with the 

process outlined in the non-prepublished European patent application with application number 
97202587.8 (PHN 16.502). An identical process is outlined in the non-prepublished European 
patent application with application number 97202589.4 (PHN 16.503). Materials and the 
thickness of the various layers are identical to those used in said patent applications. 
10 The vertical interconnects (which may be made by any suitable conventional process 

such as photolithography) are manufactured in accordance with the method outlined in the 
non-prepublished European patent application with application number 97202589.4 (PHN 
16.503). 

The bit pattern representing the ID code may be programmed during manufacture or at 
15 any suitable time afterwards. In the present embodiment, the 15-bit bit pattern is 
accommodated by 15 vertical interconnects areas of the type described in the non- 
prepublished European patent application with application number 97202589.4 (PHN 16.503) 
which are or may be programmed using the mechanical method described therein. 
Programming may be executed manually, or in an automated manner using conventional 
20 apparatus such as a probe analyzer or a purpose-built apparatus. The mechanical method is 
particularly suitable if the ID code generator is to be programmed at the time at which the 
transponder is attached to the item which is to be electronically identifiable. 

When the transponder l is positioned nearby an RE"bise"station (not shown) of a 
conventional type which is set up so as to be able to detect the signal generated by the 
25 transponder 1 and an (for example 8.2 MHz) RF signal is sent out by the base station the ID 
code is successfully transmitted to the base station. 

Figure 2 shows an identification transponder IDT which can be capacitively coupled to 
a base station BS for reading out the identification code. The identification transponder IDT 
has two contact pads PI and P2 which can be capacitively coupled to corresponding contact 
30 pads P3 and P4, respectively, of the base station BS. The capacitive coupling enables a 

contact-less coupling between the base station BS and the identification transponder IDT. The 
base station BS comprises an AC voltage generator which is connected to the contact pad P3 
through an inductance L or through a resistance R (not shown). A capacitor C2 is connected 
between the contact pads P3 and P4. Also connected to contact pad P3 is a demodulator 
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DEMOD The identification transponder n>T comprises an id^^^ 

, a* same way as described in relation to Fig. 1. The Mentificanon code generator 
; ^gvo.ugefi^apositivesupp^^VPand.negativ.snppnr^mA 

WtooaZdiode D2 whichispoled m condnacarren,fiomti K contac.padPl W ti« 

ZLnalW whereas me«nUC,p»dP2 is dircctiy connected ,0 the negatrve 
„ "T^rT^isco^hetwecnti.e^padPtaodti.e^pad 

^of.Wti^TLwhiehi.c^*«^^P«W«^^^ 
thegateofaloau preferably made from diode- 

m d the negative siipplytenninalW The modes ui an wvpBT 

connected M1SFETS as described hereinbefore, in a fashion denoted in Frg. 2 by FET. 

Z^Tot for Lmple. 10 to 50 kH, I*ring read-out of tire identifies^ transponder 

K 11^^ fo tire identification transponder IDT via the cap— 
n>T the base aanon BS * coupl ^ ^ 

*™L VP and VN for supplying a working voltage to tire idenuficaoon code generator 
tennmals VPandVNf ^ftereodmaforMODdriv^fteloadbans^r 
25 iDCCUponrecervrngtheDCwortangvo stored in the read-only memory ROM. The 

TL in and out conduction according to a bit pattern stored in the reao , 

^^^^^^^ 

" ^r^rirrr.and.ecap.tivecoup.gP^an 
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' j identification tag in bank notes, passports and the like, and in clothes, watches, j ewelry and the 

like. 
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CLAIMS: 



1. An identification transponder comprising an identification code generator embodied as 
an integrated circuit predominantly comprising organic materials. 

2. An identification transponder comprising an identification code generator (10) 

5 embodied as an integrated circuit predominantly comprising organic materials wherein said 
integrated circuit is provided on an anti-theft sticker (5) accommodating an LC resonant circuit 
(3,4). 

3. An identification transponder as claimed in claim 1 , further comprising: an 

10 identification code generator (IDCG), first (PI) and second (P2) contact pads for capacitively 
coupling the transponder (IDT) to corresponding contact pads (P3, P4) of a base station (BS) 
and for receiving an AC voltage from the base station (BS), means (Dl, D2, CI) for rectifying 
the AC voltage and for generating a DC working voltage for the identification code generator 
(IDCG), a load transistor (TL) driven by the identification generator (IDCG) for loading the 

15 DC working voltage in response to an identification code generated by the identification code 
generator (IDCG). 

4. An identification transponder as claimed in claim 3, wherein the means for rectifying 
the AC voltage and for generating the DC working voltage comprises: a first diode (Dl) 
20 connected between the first (PI) and second (P2) contact pads, a second diode (D2) connected 
between the first contact pad (PI) and a first supply terminal (VP) of the DC working voltage, 
and a capacitive element (CI) connected between the first supply terminal (VP) and a second 
supply terminal (VN) of the DC woriting voltage. 

25 5. An identification transponder as claimed in claim 4, wherein the first and second 
diodes (Dl, D2) are diode-connected organic field-effect transistors (FET). 
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